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The  preparation  of  Adams'  most  active  tetrahydrocannabinol 
analog  (Formula  I,  K=l,2-dimethylheptyl),  and  of  synthetic  tetrahydro- 
cannabinol (I,  R=n-anyl)  have  been  completed. 


Work  on  the  preparation  of  an  analog  having  an  amino  group  in 
the  alkyl  side  chain  (ij  R=2-amlnoothyl)  is  at  the  stage  of  5-dimethoxy- 
phenyl)  .ethylamine. 

The  pyrono  related  to  tetrahydrocannabinol  (II,R=n-ainyl)  has 
boon  reacted  v/ith  uiiUoOUs  ammonia  to  produce  a high  melting  material  vhich 
may  be  a phenanthridone. 

A satisfactory  method  has  been  developed  for  the  conversion  of 
amyl-3, 5-dihydroxybensene  to  3-emino-5-amylphenol . An  attempt  will  be 
made  to  condense  this  aminophenol  vith  pulegone  to  give  a nitrogen  analog 
of  tetrahydrocannabinol.  The  synthesis  of  pulegone  from  isopulegol  has 
been  accomplished. 
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Analo^B  of  Tetrahydrocannabinol 
Changes  in  'Alk>-1  Groups 


The  preparation  of  the  second  and  most  active  of  Adana'  compounds 
in  vhich  the  alkyl  group  (R  in  Fomula  I)  is  1, 2-dimethylheptyl  has  "been 
completed,  A deocription  of  the  last  two  etepa  ia  given  in  the  appendix. 
Synthetic  totrahydrocennabinol  (l,  R=n-aiiyli  has  also  been  prepared  to 
serve  as  a reference  standard. 


The  preparation  of  a compound  in  vhich  the  alkyl  group  (R  in 
Formula  I)  will  be  2-ominoethyl  (-CHaCHgl.'He)  is  being  attempted  according 
to  the  route  propoaed  in  the  last  report.  Several  steps  in  the  synthesis 
have  been  completed  and  those  will  bo  described  at  a later  date. 

Nitrogen  Analogs 

The  preparation  of  tetrahydrocannabinol  analogs  with  nitrogen 
in  the  five  position  (Formula  I)  is  being  pursued  by  several  routes. 

The  reaction  of  l-hydroxy-3-n-amyl-9-methyl-7, G, 9, iO-tetrahydro-6-dibenzo- 
pyrono  (Formula  II,  R=n-ainyl)  with  excess  aqueous  ammonia  for  twelve  hours 
at  20O°C  in  the  presence  of  dlanmonlua  phosphate  has  given  a high  melting, 
ciystalllne  solid  which  may  be  the  desired  totrahydrophenanthrldone.  The 
material  is  being  analyzed. 


Other  proposed  routes  to  a nibrogon  analog  require  5-amino- 5- 
amylphenol.  Previous, difficulties  in  the  preparation  of  this  amlnqphenol 
f-k’om  aayl-3, 5-dihydroxy  benzene  have  been  overcome  by  using  ei  large  excess 
of  dilute  aqueous  enfeorila  (details  .lii  appendix) . Excess  ammonia  does  not 
promote-  diamine  fontmit ion',  and.  increasing  the  dqueous’  phase  solubilizes 
the.  reactants  thus  re'ducihg  the  fo'rmat-ldn  , pf  Becdndary-;  amine-bls(5-amyl-5- 
Kydro’xy phenyl)  amine.  , ' , ■ 

In  a previous  report,  the  condensation  .of  aniline-,  and;  of  „ 
3-amlno-^-bydroxytol'hene  H^th  -eth;fl  5-iiethy;lcy.tflohexdnonB,-2r-o%rboxylate  .. 
was -merit  ioned",  but  anai^ses"  were  not  avalXable  at  that  time..  Bhsed  on 
the  work  of -San  and  iasu®’'  vrho ’wQrked  "with  ethj^l  ,cycJ.oh'bxepone-2-carboxylate 
the  coridensat ion .product  with  aniline  should  Have  structure  (ill),  and  by 

fi)  Sen,"  K.,  and  Basu,  U.,  J .Indian  Chem  Soc  G,  '-309  (1929)'.. 
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For  this  last  proposed  synthesis,  pulegone  has  been  synthesized 
from  isopulegol  according  to  the  method  of  Tiemann  and  Schmidt.®-^  The 


reactions  involved  aire 

as  follows: 

CH3 
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Ba(0H)2 
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Y 

y ° 

CHr^CHa 

CB3  ^CHa 

CH3  "'CHa 

iBopulegol 

loopulegone 

Pulegone 

The  crude  pulegone  was  purified  via  the  sodium  bisulfite  addition  compound 
according  to  the  method  of  Baeyer  and  Henrlch^' . (Since  our  synthesis  of 
pulegone,  Eastman  Organic  Chemicals  have  Included  it  in  their  ''Supplement 
List  No.  58"  of  new  chemicals.) 


aj  'Tiemann,  F . , and  Schmidc,  B..-,  Ber.  50,  22  (1897). 
h)  Baeyer,  A.,  and  Henri ch,  F.,  Ber.  28^652  (l895) . 
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APPEtJDIX 

1-Hydroxy  - 5-  (l,  2-diEiethylheptyl)  -9-Methyl-7, 8, 9, 10- 


Tetrahydro-6-Dlbenzopyrone,  page  1 

1-Hydroxy- 5-  (l,  2-dinethylheptyl)  -6, 6, 9-triEiethyl-T, 

8, 9,lO-T0traJiydro-6-l!ibenzopyran,  C25H38O2 2 

1-Hydroxy -5-n-AEjyl-6j  6, 9-Triiiiethyl-7, 8, 9, 10- 

T©trahydTO-6-Dib0nzopyran,  C21H30O2  5 

3-Amlno-5-Ainylphenol,  C^pH^yOIJ U 


A solution  of  71.5  6 (0*5^8  aole)  of  ethyl  5-ni®'thylcy clo- 
hexanone-2-carboxylato,  91.5  e (0.388  aole)  of  2-(5,5-<iihydroxyphenyl)-5- 
nethyloctane,  and.  59.5  g (O.388  molo)  of  phosphorus  oxychloride  in  J*10  g 
of  benzene  was  refj^;\xed  for  three  hours.  After  washing  with  4-UOO  ml 
portions  of  water  end  removing  the  benzene,  the  product  was  reciystallized 
twice  from  £in  equal  volume  solution  of  ethyl  acetate  and  acetone.  A 33^’ 
yield  of  product  was  recovered  which  melted  at  135-7“C.  Eecrystallization 
from  80^/i  ethanol-20^^  water  raised  the  melting  point  to  139-lUO‘‘C.  Adams“^ 
reports  134-6‘’C. 

Analyses  calc'd  for  CasHsaOs:  C,  77-4;  H,  9.06 

Found:  C,  77.4;  H,  9.1 


I 


l-Hydrojy-5- S-dimethylhepty 1) -6, 6, 9-trimethyI-7, 8, 9, lO-tetrahy dro- 

f^-Dlbenzopyran,  CpgE^pQp 


CcPig 


bp  206-13'  at  ca  0.01  mm 


A eolution  of  8?  g (0.2UU  mole)  of  l-hydroxy-3-(l,2-dlm0thyl- 
heptyl)-9-iaQtbyl-7;8>9,10-tetrahydro-6-dibeniopyrone  in  15OO  ml  of 
anhydrous  benzene  vas  added  to  a refluxing  Grignard  solution  prepared 
from  70.5  g (2.9  mole)  of  magnesium  and  426  g (3*0  mole)  of  methyl 
Iodide  and  960  ml  of  ether.  After  the  pyrone  was  added  the  ether  was 
boiled  off  to  a kettle  temperature  of  75'C  and  refluxing  was  continued 
for  twelve  hours.  *Jhe  product  was  poured  into  a cooled  solution  of  200  g 
of  aMncnium  chloride  in  1 liter  of  water.  Decomposition  was  completed 
by  adding  150  ml  of  sulfuric  acid  in  1 liter  of  v^ater  and  warming  to 
50° C.  The  oil  layer  was  washed  and  after  removing  the  solvent  the  product 
distilled  at  206-13“C  at  ca  0.01  mm.Adamsa)  reports  a boiling  range  of 
170-3'C  at  0.04  mm. 

Analyses  calc'd  for  Coc^^^Op:  C,  8I.O;  H,  10. 5 

^Found:  C,  80.9;  H,  10. 5 


a)  Adams,  r77  MacKsnzie,  S,,  Jr.  and  Loewe,  S.,  J Am  Chem  Soc  70,  664  tl9404 
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l-E^6xox.y -o-n-!^zryl-€ , 6,  9-Tria8th,Yl-7. 8, 9.10-Tetrah.Y<iro-6- 
Dibenzopyran , CrllH^^■^Oa 


-CsHii 


bp  185-195®  at  ca.  0.01  mm. 


The  procedure  was  the  same  as  that  used  for  the  preparation  of 
l-hydroxy-5-  ( 2-dinethylheptyl)  -6, 6, 9-trliiiethy  1-7, 8,  9,  lO-tetrahydro-6- 
dihenzopyran , Adams^^  reports  a boiling  range  of  191-2“c/l  on. 

Analyses  calc'd  for  CaiHsoOs:  C,  80.2;  H,  9.62 

Found:  C,  80.0;  H,  9.6 


sT  Adams,  R.,  and  Baker,  B.R.,  J An  Chem  Soc  62,  2405  (1940) 
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^-Aplno-5-AEylphenol,  ChHitOM 


mp  94-5*0 


Thore  vere  charged  to  a steel  bomb  20  g of  amyl-J; 
benzene,  120  ml  of  water,  120  ml  of  28^  ammonium  hydroxide,  and  10  g of 
dlammonium  phosphate.  After  shaking  for  twelve  hours  at  200*0  the  excess 
ammonia  was  removed  under  vacuum  and  the  product  was  acidified  with  HCl 
and  extracted  with  ether.  The  5-£uiiino-5-aiivlphenol  was  sprung  from  the 
acid  solution  by  tlfb  addition  of  sodium  bicarbonate,  and  then  taken  up  in 
ether.  Evaporation  of  the  ether  gave  lU  g of  crude  product.  Purification 
was  effected  by  recrystallization  from  equal  volumes  of  toluene  and 
heptane,  and  then  from  methanol-50^  water. 


The  yield  was  12  g or 


Analyses  calc'd  for  C, 

Found:  C, 
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